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In general, if 6, Q' be the angles which the normal to the actual wave-front makes with the optic axes, it may be proved that the difference of the squares of the two roots of (7) is given by
v*-Vl2 = (a2- c2) sin6 sin ff......................(24)
In a uniaxal crystal the optic axes coincide with the axis of symmetry, and there is no distinction between B1 and &.
Since waves in a biaxal crystal propagated along either optic axis have but one velocity, it follows that tangent planes to the wave-surface, perpendicular to these directions, touch both sheets of the surface. It may be proved further that each plane touches the surface not merely at two, but at an infinite number of points which lie upon a circle.
The directions of the optic axes, and the angle included between them, are found frequently to vary with the colour of the light. Such a variation is to be expected, in view of dispersion, which renders a2, &-, c2 functions of the wave-length.
A knowledge of the form of the wave-surface determines in all cases the law of refraction according to the construction of Huygens. We will suppose for simplicity that the first medium is air, and that the surface of separation between the media is plane. The incident wave-front at any moment of time cuts the surface of separation in a straight line. On this line take any point, and with it as centre construct the wave-surface in the second medium corresponding to a certain interval of time. At the end of this interval the trace of the incident wave-front upon the surface will have advanced to a new position, parallel to the former. Planes drawn through this line so as to touch the wave-surface give the positions of the refracted wave-fronts. None other could satisfy the two conditions—(1) that the refracted wave-front should move within the crystal with the normal velocity suitable to its direction, and (2) that the traces of the incident and refracted waves upon the surface of separation should move together. The normal to a refracted wave lies necessarily in the plane of incidence, but the refracted ray, coinciding with the radius vector of the wave-surface, in. general deviates from it. In most cases it is sufficient to attend to the wave-normal.
As in total reflexion by simply refracting media, it may happen that no tangent planes can "be drawn to satisfy the prescribed conditions, or that but one such can be drawn.
When the crystal is uniaxal, one wave is refracted according to the ordinary law of Snell. The accuracy of both the sphere and the ellipsoid of the Huygenian construction has been fully verified by modern observations*.
* Stokes, Proc. Roy. Soc. Vol. xx. p. 443, 1872; Glazebrook, Phil. Trans. 1880, p. 421; Hastings, Amer. Jour. Jan. 1888.cussing the vibration represented by (2), we have considered the amplitudes and phases to be constant; but in nature this is no more attainable than in the case of plane-polarized light. In order that the elliptic on the whole by the separation. of astronomical observations far transcends the separating power of the instrument.
